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This Invention relates to an Improved combina- 
tion of an electrochemical oetl and an integrally relat- 
ed battery condition indicator. 

Electrical primary cede which include e meant for 
visually Indicating the condition or atate of charge of 
the cell are known. For example, an Indicator appara- 
tua la dlaotosed In US, Pat. No. 1,407,388 which is 
petitioned at a location ao that the current In the cell 
paaaes through the indicator. The Indicator ie a paper 
which le Impregnated with a chemloal that change* 
color depending upon the strength of the current 
passing through the chemical impregnated paper. 
Wires or electrodes must therefore be attached to op- 
posite aldee of the Impregnated peper to provide a 
current flow through that paper. Disadvantages of Wa 
Invention are that the lead wlrea can be easily die- 
lodged, the Indicating device can be readily tampered 
with, and the looae wlrea Interfere with Insertion of the 
tell Into a device. Further, the chemical that la Impreg- 
nated In the paper can be effected by environmental 
conditions and rendered unreliable. 

In Relly. etai;, U.S. Pat No. 2,680,754 laaued Ap- 
ril 18, 1881, a cell exhaustion Indicator la disclosed 
consisting of a relatively thin layer of a material whlch- 
changea appearance on contact with the cell electro- 
lyte. The material Is positioned between a consum- 
able metal anodic celt container and e transparent 
wrapper for the eell. As the anode le consumed pro- 
ducing electricity, email holes are created which pro- 
vide openings through which the electrolyte reaches 
and eoaka through the insulating material to oome Into 
contact with an Indicating leyer. When the electrolyte 
makes contact with the Indicating layer, a reaction 
takes place which leaves a white contesting reaction 
product This Invention would not work for cells which 
do not consume the conteiner during discharge, such 
as alkaline zinc/manganese dioxide cells or lithium 
ceils. 

In Eekma, U.8. Pat No. 3,014,338 an Indicator Is 
added to the casing of a battery with the Indicator aub- 
etartce being color changeable In the preaenoe of wa- 
ter. This Indicating substance is viewable through e 
transparent casing portion of the cell. This Invention 
Is only capable of Indicating that the cell has been ac- 
tivated and le not capable of Indicating the relative 
condition of the battery during ueage* 

In Hruden, U.S. Pat No. 3,683,808. a battery ca- 
pacity and activation indicating atructure tndudee a 
piece of absorbent material Impregnated wfth a pH 
sensitive dye. The material Is dried and then posi- 
tioned ki openings i* " % " w can with a transpar- 
ent window being provides so that the Impregnated 
material oan be viewed. Ae the charge of the battery 
is depleted, the ph of the charge producing compound 
changes thereby causing the Impregnated materiel to 
chenge colors. This would not operate in a call which 
does not have an appreciable pH change during dis- 
charge such aa an alkaline mangeneeo dioxide celi or 



a lithium cell. 

In Eaton. Jr., et el., U.S. Pat No. 3,773,583 a 
dye/fllumlnum mixture la placed In a cylindrical recess 
drilled In a zinc plate with the reoese being sealed to 

5 cover the dye/aluminum mixture. As power is provided 
from the battery, the zinc electrode is dissolved until 
the end of the recess is eaten away and the dye lib- 
erated. The chenge In color of the electrolyte when the 
dye is released can be viewed to indicate that the life 

10 of the battery has been depleted. Disadvantages of 
this Invention are that It Is located Inside the cell, 
which complloatee assembly, and It only works with a 
plate-typo electrode. 

In Depolx, U.6. Pet. No. 3,992,228. Issued Ne- 
ts vember 18, 1976, the Indicator consists of perforated 
copper or copper alloy sheet which ie made visible 
from the outside of the cell by e suitable transparent 
window through the aide of the cell. When assembled , 
the copper eheet becomes coated with a film of zinc 

20 giving the copper eheet e gray color. During ceil dis- 
charge, the zinc of thla f Im oxidizes and the original 
coloration of the copper sheet becomes visible. Dis- 
advantages of thla Invention Include the fact that the 
assembly is complicated and the fact that It only can 

25 Indicate one condition of the battery dependent on the 
depth that the Indicator is embedded In the electrode. 

Chevet U.S. Pat No. 4,048,388, discloses an in- 
dicator consisting of an endoeed substance In the In- 
terior of the call which can be viewed from outside of 

jo the battery. This substance le such that It changes col- 
or when It comes In contact with the electrolyte. The 
electrolyte comes In contact with the indicating sub- 
stance only after the container In which the indicating 
substance has been placed has been consumed by 

3s the charge generating chemical reaction. Hence, the 
Indication will occur only after the charge In the bat- 
tery has been substantially depleted. 

Finally, Bertollno, U.S. patent No. 4,497.881 dis- 
closee that observation of one of the active materials 

40 In the call can provide an Indication of the condition of 
the battery provided that the active material under- 
goes a continuous color change throughout the nor- 
mal lifetime of the battery. Adbedventage of this In- 
vention Is that It only works tor batteries having active 

45 materials which undergo a color change upon dis- 
charge. Further, It le undesirable to have any ele- 
ments penetrating the battery oaalng or cover, such 
aa the viewing window, which can be e leakage path- 
way. 

so The present Invention relates to a cylindrical elec- 
trochemical cell comprising a cylindrical container a 
portion of which functions as a first external terminal, 
a cover, a second external terminal, and an integrally 
related atate of charge Indicator positioned externally 

65 both to said cell top and said container. The atate of 
charge indicator has two electrical contects and a die. 
play means connected therebetween. A first contact 
ts unconnected to either external terminal and a tec- 
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^ ond contact it connected to the other external termi- 
nal. A switch meane la located on one end of the cell 
and permits electrical connection of the first contact 
to one of the external terminate to visually Indicate the 
condition of the battery by the display means. The in- 
dicator le so designed that no part thereof Is posi- 
tioned where it could interfere with Insertion of the 
battery In a device auch as would be the ceae if wires 
or tabs were associated therewith for connecting ter- 
minals at one or both ends of a cell, and the addition 
of chemicals in order to operate Is not required. 

In one embodiment the condition Indicator Is inte- 
grally related to the cell label end the switch means is 
located on one of the enda of the cell. In a second em- 
bodiment the condition Indicator and switch means 
are located between the ceil lop end an opposing end 
cap* 

The features and advantages of the present in- 
vention are discussed below in reference to the draw- 
ings In which: 

FIG. 1 is cut away croee-eectlonal view of an 
electrochemical oell having a condition Indicator 
made In accordance with the present invention; 
FIG. 1 e Is an enlarged view of a portion of FIG 1 . 
snowing the manner In which electrical connec- 
tion of one of the contacts of the condition indica- 
tor to one of the cell terminate can be made; 
FIG. 1 b is an emerged view of a portion of FIG. 1 
showing the manner In which electrical connec- 
tion of the other contact of the condition Indicator 
to the other cell terminal can be made; 
FIG. 2 shows a side view of a call having an inte- 
grally related condition indicator 
FIG. 3 shows a cross sectional view through the 
upper portion of another embodiment of an elec- 
trochemical cell having an Integrally related con- 
dition Indicator; 

FIG. 3a Is an enlarged view of a portion of FIG 3. 
showing the manner In which electrical connec- 
tion of one of the contacts of the condition indica- 
tor to one of the cell terminate can be mad«; 
FfG. 3b is an enlarged view of a portion of FIG. 3 
showing the manner In which electrical connec- 
tion of the other oontact of the condition Indicator 
to the other cell terminal can be made; 
FIG. 3c is a partial view of the top of the cell 
shown lnF1G. 3; and 

FIG. 4 Is a cross-sectional view through a condi- 
tion Indicator suitable for use in the embodiment 
shown In FIG. 3. 

Referring now to the drawings, FIG. 1 shows e 
cut-away view of an alkaline electrochemical cell 10 
having battery condition indicator 12 Integrally asso- 
ciated therewith. Cell 10 comprises container 20 
sealed at Ha open end by a cell top comprising plastic 
grommet 30 and metal support 40 being crimped in 
position as shown. Insulating washer SO Is located on 
top of metal support 40 and prevents contact between 
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said support and negative end terminal 22. Negative 
end terminal 22 Is In electrical contact with a metal 
anode conductor (not shown) which passes through 
grommet 30 and Into an anode filled cavity Inside the 

s oell (not shown), Battery condition indicator 12 is lo- 
cated externally to the seal, along the outside of the 
battery container as shown. 

In addition to the battery condition Indicators de- 
scribed In the references cited above, other indicators 

w are known, such aa those dlsolosed in U.S. patent 
Nos. 4.B35.476. 4,726,661, 4.835,476, 4,702,563, 
4.702,564, 4,737,020. 4,006,414, 4.723.656. and 
U.S. Serial No. 652,185 filed Februery 7, 1991. All of 
these Indicators are suitable for uae In the present Irv 

is vention and the disclosure of each is incorporated 
herein by reference. With the exception of Serial No. 
652,166, the Indicators disclosed In these references 
generally comprise a substrate having a display 
means associated therewith. The display means gen- 

20 erally comprises a conductive layer and a thermo- 
chrcmlc material In thermal contact with the conduc- 
tive layer. The conductive layer generally comprises 
opposite end portions which function aa electrical 
contacts and an Intermediate portion connected be- 

25 tween the contacts which Is designed to have e par- 
ticular resistance. The contacts and the resistive por- 
tion oan be portions of the aame deposit (using sDver 
epoxy, for example) wherein the resistive portion is 
created by having a lower croee sectional area than 

so the contacts. Alternatively, the reeiettve portion can 
comprise a deposit of a more resistive material than 
is used for the contacts. In this latter embodiment the 
contacts can each comprise a metallio-like deposit 
that is connected bo an end portion of the resistive 

36 portion, tor example, the resistive portion can be 
made from a oarbonaceoue material and the contacts 
can be made from a silver epoxy. When the contacts 
are connected to the terminals of a battery a current 
flows through the conductive layer, which current Is 

40 proportional to the voltage, and therefore, the state of 
discharge or condition of the battery. The heat gener- 
ated In the resistive portion due to W heating Is trans- 
ferred to the tharmochromlo layer and causes a color 
change therein. Observation of the color change pro- * 

4$ vides a visual indication of the condition of the battery. 
Serial No. 852,165 differs from the other indtcttore 
primarty In the uae of multiple reaiattve portions, con- 
nected In parallel. 

Referring again to the drawings, indicator 12 is of 

so the type described In the preceding paragraph and 
comprises s first electrical oontact 14 at one end 
thereof (aee FIG. 1a). Contact 14 Is normally uncon* 
nected to negative terminal 22. However, connection 
is made to activate the condition Indicator by use of a 

w switch means, discussed more fully below. At the op- 
posite end of Indicator 12 Is a second electrical oon- 
tact 1 6 that li mechanically and electrically connected 
to cell container 20 by label 24 (see FIG. 1b). As de- 
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scribed above, electrical contacta 14 end 1 6 are part 
of a conductive deposit wherein the Intermediate por- 
tion of the deposit between the contact* la more rela- 
tive than the contact*. Thia resistive portion must be 
electrically Insulated from container 20, otherwise In- s 
dteator 12 would be continuously connected across 
the terminals of the cell and the cell would rapidly die- 
change. Figs. 1, 1A, and 1B ahow Insulating layer 16 
located between Indicator 12 and container 20. 

The praeent Invention further comprfaea a switch 10 
means for electrically connecting and disconnecting 
electrical oonteot 14 from negative terminer 22. A 
switch meane Is provided that comprises aperture 19 
provided in insulator 18 directly beneath contact 14 
(see FIG, 1A). Insulator 18, described mora fully be- u 
low, la an electrical and thermal Insulator that normal- 
ly separatee contact 14 from negative terminal 22. 
However, by pressing label 24 In the area over aper- 
ture 10 contact 14 la mechanically and electrically 
connected to terminal 22 aa long aa the pressure la $o 
maintained. After the battery condition Is read from In- 
dicator 12 the pressure la relaaaed and contact 14 
springs away from terminal 22 due the elastic proper- 
ties of label 24 and the circuit is broken. Thus, insu- 
lating layer 18 and hole 10 function aa a switch means u 
for the condition indicator, Insulating layer 18 also 
serves to thermally insulate the resistive element 
from container 20 ao that the heat generated In the re- 
sistive element during testing can be effectively trans- 
tarred to the thermochromlc Indicating material. Inau- so 
fating layer 18 can be made from any Insulating ma- 
terial euch aa polyester, PVC, polyolef Ins, fiberglass, 
glass, rubber, polycarbonate, paper, cardboard, and 
the Ike formed Into a sheet. Layer 16 preferably has 
dimensions which are sufficient to insulate the inter- ss 
mediate portion of the conductive deposit from the cell 
container The thickness of layer 10 ahould be the 
minimum necessary to permit condition Indicator 12 
to function properly so that the combined thicknesses 
of the Insulator end condition Indicator are kept to a 40 
mlnlnmm, 

8econd electrical contact 16 la shown being held 
agalnat negative terminal 22 by outer label 24 (see 
FIG. 1a). Outer label 24 can be either a shrink-wrap 
type, an adhesive-backed wrap-around type or any 4S 
other type which la conventionally uaed aa a label. In 
one embodiment the graphics of the condition seals 
(see. for example, Fig. 2) are printed on the substrate 
of Indicating means 12 ao that the portion of label 24 
which covers Indicator 12 ahould be dear In order to so 
reveal the scale. Alternatively, the condition scale can 
be printed on the label and the label positioned so as 
to align the scale with the underlying position of Indi- 
cating meana 12. Yet another embodiment Is possible 
when label 24 la e wrap-around type. With Indicator 12 55 
fixed in position on the outer container well one edge 
of the wrap-around label la butted against one edge 
of the indicator and the other label edge, after wrap- 



ping around the contelner, is butted SQelnst the other 
edge of indicator 12. In this latter embodiment Indies* 
tor 12 and Insulating layer 16 would have to be held 
to cell container 20 by en appropriate adhesive. In any 
of the above described embodiments wherein the lab- 
el covers indicating means 12 it is preferred that the 
portion of the label which covers the thermochromlc 
material is either cut away or is raised outwardly so 
that the label can not act aa a heat sink and retard the 
color change of the thermochromlo material. 

In yet enother embodiment Indicator 12 Is an in- 
tegral part of the label wherein the label functions ae 
e substrate for the thermochromlc material and the re- 
sistive element. In thle embodiment the electrical con- 
tacts and the reeistrve element are printed or other* 
wise deposited on the Inalde surface of the label, The 
thermochromie layer can be located in a number of 
places depending on convenience and the type of lab- 
el used, In one embodiment the thermochromlc ma- 
terial Is placed on the outer portion of the label that Is 
In thermal contact with the resistive element In a sec- 
ond embodiment the thermochromlc layer and the 
contact! and reeletive element are applied aa succes- 
sive layers to the Inside of a clear portion of the label. 
For example, the thermochromlc layer is applied first 
to a clear portion of the label's Inalde surface. Over 
this layer a color graphics layer, which is revealed 
when the thermoohromic layer turns dear, is applied. 
Next In the layering sequence la the metallic deposit 
with the resistive portion coincident with the thermo- 
chromic layer and the contacts positioned on opposite 
ends of and connected to the resistive portion. In any 
of the above embodiments an Insulating layer ic locat- 
ed over those portions of the metallic deposit desired 
to be kept insulated from container 20. A ewttoh 
meane Is made an integral part of the label by provid- 
ing a hole, Similar to hole 16, In the Insulating layer 
and positioned over one of the oon tacts so that the 
contact can be pressed against one of the terminals 
as described above. The label, with integrally related 
condition Indicator, Is applied to the cell container us- 
ing any conventional manner. 

The substrate used for the condition Indicator is 
preferably made from a material having elastic-type 
properties. Thus, the aubstrata Is slightly atretched 
when pressure Is applied over hole 19 to make the 
measurement and when the pressure is released the 
aubatrate returns to its original position and breaks 
the contact To ensure that the substrate la rigidly held 
during the meaeurament It Is preferred that portion 
16a of the Insulating layer has adhesive on both aides 
ao that the adjacent end of Indicator 12 la firmly held 
in place and prevented from sliding towards opening 
1 6 when pressure is epplied during the measurement. 
Non-limiting examples of substrata material Include 
thermoplastic* euch aa potyoleflne, polyhalohydro- 
carbons, and rubber. 

PIG, 2 shows a side view of oel! 1 0 and Integrally 
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^ related condition Indicator 12 as deacrtoed above. In 
the embodiment shown lab* 24 la Imprinted with a 
condition scald 28 that Is superimposed over condi- 
tlon Indicator 12 {ahown In ghost outllna In FIG. 2) that 
Is fitted to the aide of the cell aa ahown in FIG. 1 . Pres- 
sure lo applied to the end of the cell (not ahown) over 
aperture 19 ualng a finger, pencil eraser, or any other 
blunt Implement While pressure is maintained a oolor 
change appears over condition acale 26. The extent 
to which the color change appeers along acale 28 pro- 
vided a measurement of the battery condition. Once 
the applied pressure is released the measurement 
stops and the thermochramlc layer returns to its orig- 
inal oolor. 

In the embodiments discussed thus far the dis- 
connected contact of the condition Indicator Is con- 
nected to the opposing cell terminal by an Integrally 
related switch mesne. Thla la facilitated In the descri- 
bed embodiments having the contact facing the cell 
terminal. It la also within the scope of the present In- 
vention to have the disconnected contact exposed on 
an external surface of the battery and facing outward- 
ly from the cell terminal. For example, a hole located 
In the label end condition Indicator substrate (if there 
la one) oolncldent with the contact would expose said 
contact (see FIG. 1B). Other embodiments are also 
possible that would expose the disconnected contact. 
(In any of these embodiments there would not be a 
hole 19 In insulating layer 1B. rather the Insulating lay- 
er would extend substantially behind said contact) 
Connection of aald exposed contact to the cell termi- 
nal la achieved by holding a discrete conductive ele- 
ment auch aa a wire, tab, paper clip or the I flee so that 
It touches both the contact and the terminal. When the 
call condition Is not being tested the exposed contact 
is covered with a place of adhesive film so that acci- 
dental connection oan not take place. This embodi- 
ment may be preferred for battertea that are Intended 
for use In devices where motion of the device can 
cause pressure to be applied to the aide of the battery. 

A further embodiment of the present Invention will 
now be dlaouaaed In reference to Figs, a, 3a, 3b. 3c, 
and 4. Fig. 3 shows a cross aecfonal view through the 
upper portion of electrochemical call 110. Cell 110 
comprises container 120 aealed at its open end by a 
oell top comprising plastic grommet 130 and metal 
support 140 crimpad In place as ahown. Insulating 
washer 160 rests on metal support 140, This embodi- 
ment differs from the previously described embodi- 
ment In thet container 120 Is crimped Inwardly and 
contacts metal support 140 so that metal support 140 
is electrically connected to said container. Insulating 
washer 160 has a centrally located aperture which fits 
closely over centrally located boss 131 on grommet 
130. Additionally, washer 1 50 has apertures 161 and 
162 which are described mors My below. Washer 
1 60 can be made of any electrically insulating material 
auch as polyester, PVC, polyotef ins. fiberglass, glass, 
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rubber, polycarbonate, paper, cardboard, and the like. 

Battery condition Indicator 112 Is positioned over 
washer 160 as shown, indicator 112 operates on the 
same principle as the indicator described In connec- 

5 tion with Figs. 1-2. As shown In FIG. 4, Indicator 112 
comprisss substrate 1 13, a first electrical contact 114, 
a second electrical contact 116. and a resistive por- 
tion 115 connected between contacts 114 and 116. A 
display means Is connected between said contacts 

to and comprises tharmochromlc layer 116 in thermal 
contact with resistive portion 116. Substrate 113 has 
aperture 117 located at one end so that anode con- 
ductor 123 passes through said apsrture and holds 
condition Indicator 112 against grommet 130. With In- 

16 dicator 112 held in thla position, electrical contact 116 
la positioned over aperture 161 In washer 160. The 
opposite end of Indicator 112 is tightly held between 
end terminal 122 and waahar 150 by label 124. Elec- 
trical contact 114 la In mechanical and electrical oon- 

20 tact with end terminal 1 22 as shown In Fig* 3a. 

End terminal 122 is provided with activating aper- 
ture 125 and indicating apertures 126a, 126b, and 
126a Activating aperture 126 ia located over the por- 
tion of condition Indicator 112 that la superimposed 

25 over aperture 151 In waaher 150. Thus, when an im- 
plement auch aa a panel! point Is Inserted through ac- 
tivating aperture 125 and pressed against condition 
indicator 112 electrical contact is made between con- 
tact 116 and metal support 140. Mstsl support 140 is 

90 electrically connected to container 1 20 as shown, and 
container 120 Is In physical and electrical contact with 
tha positive electrode. Thus, connection of contact 
116 to metal support 140 completes the circuit and 
current flows through condition indicator 112. Reais- 

99 tlve element 115 generates resistive heat and that 
heat to transferred to thermochromlc layer 118. By ob- 
serving tharmochromlc layer 118 through Indicating 
apertures 126a, 126b, and 126c the condition of the 
battery le Indicated. Resistive element 115 la aV 

40 signed to generate heat ao that when the battery la in 
a full state of charge a color Indication is observed h 
thermochromlc layer 118 through all three apertures. 
At some intermediate state of charge a color change 
is observed In only two of the apertures, snd nesr the 

40 end of the useful life of the battery a oolor change le 
observed In only one aperture. 

Alternatively, one indicating aperture ca.. be lo- 
cated overthe display means when successive layers 
of tharmochromlc materials are used. For example 

so three different thermochromlc materials having differ- 
ent transition tempereturee are leyered with the ma- 
terial having the lowest transition temperature on top 
and the material having the highest transition temper- 
ature on the bottom. With each layer having a dlffer- 

05 ent 'cold color* the observed color depends on how 
hot the resistive element becomes which In turn de- 
pends on the condition of the battery. 

In order to enhance the color change of thsrmc 
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chromic layer 116 it Is desirable to include aperture 
152 In wesher 160. As shown In FIG. 3 aperture 152 
Is located beneath the portion of indicator 112 which 
beare thermochromlc layer 118. Thus, an air layer la 
provided under Indicator 112, which air layer acta as 
a thermal insulator. However, aperture 162 can be 
omitted if the material used for waaher 150 la itaeif a 
reasonable thermal Inaulator. 

The apedf ic design of the condltton indicator wOl 
depend, of course, on the alze and voltage of the ea- 
aociated battery. The patents Incorporated herein by 
reference contain disclosure sufficient for one skflled 
tn the art to design and construct a condition Indicator 
suitable for use in the preaent Invention. The thermo- 
chromlo materials disetoeed in said patents include 
liquid cryitale and thermochromlc inke. Of these, 
thermochromic inks are preferred because more dra- 
matic color effects ere posai We than when liquid crys- 
tals are used. 

The specific embodiments described above and 
shown in the drawinQa are preferred embodiments. 
Other embodiments than thoae referred to specifical- 
ly above, and other materials than thoaa mentioned, 
may of course be used, and other electrochemical 
oelts and condition Indicating means than those refer- 
red to may be utilized in the present invention, without 
departing from the spirit end scope of the Invention as 
claimed. 



Claims 

1 . In combination, an electrochemical call end a cell 
condition Indicator; aald cell comprleing a cyllndr^ 
cal container the outside surface of which forms 
a first external terminal, a cover which eeais aaid 
container, a second external terminal, means for 
conducting electricity from the inside of the 
seated oontainer to the second terminal, and a 
label which extends over at leaat a portion of one 
of said terminals; aaid cell condition indicator in- 
cluding a diaplay means, a f bat electrical contact 
unconnected to either external terminal, a switch 
means disposed at one end of said call for con- 
necting and disconnecting aald first contact to 
one of aaid external terminals, and a second eiec 
trteai oontact electrically connected to the other 
external terminal; and at leaat a portion of aald 
cell condition Indicator being positioned between 
the external surface of aaid label and one of said 
terminals; whereupon.- 1 ■•' -—.Id switch means 
connects said first elecincai contact to aaid exter- 
nal terminal to acttvete the cell condition Indica- 
tor. 

2, The combination of claim 1 and wherein the 
switch means electrically connects aaid first elec- 
trical oontact to a portion of the ceil container. 
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3. The combination of dalm 1 and wherein the 
switch means electrically connects said first elec- 
thcal contact to said second external terminal. 

4. The combination of claim 1 and wherein every 
pert of the cell condition Indicator substantially 
conforms to the shape of that portion of the outer 
surface of the cell at which said indicator is locat- 
ed. 

6. The combination of claim 1 wherein said display 
means la positioned on the inner surface of the 
label end wherein a transparent portion of said 
label covers said display means. 

6. The combination of claim 1 wherein said diaplay 
meena comprises at leaat one resistive element 
and a thermochromlc material In thermal contact 
with aald element. 

7. The combination of claim 6 wherein said resistive 
element la located on e portion of the Inside sur- 
face of the label and the thermochromlo material 
la positioned on the other aide of the label oolnct- 
dent with the poaltton of the resistive element 

8. The combination of dalm 1 • where in aaid aecond 
terminal comprises a circular metal end cap poal- 
tioned over the celt cover and said aeoond elec- 
trical oontact means is permanently connected to 
aald end cap. 

a. The comb Ination of claim 6, wherein said cell con^ 
dltbn indicator la at least partially positioned on 
a portion of the label that extends along a portion 
of the container outer wall and along a portion of 
the aecond terminal, and farther comprising Insu- 
lating means looated between aald container and 
said resistive element 

10. The combination of dalm 1 wherein aaid label 
holds said aecond electrical oontact means In 
mechsnical and electrical contact with aald aec- 
ond terminal. 

11. The combination of claim 1 wherein aald oondi- 
tion Indicator diaplay means comprises at leaat 
one resistive element and a thermochromic ma- 
terial m thermal contact therewith, wherein aald 
thermochromlc material comprises a thermo- 
chromic Ink layer located between the Inside sur- 
face of said label and said resistive element 

12. In combination, an electrochemical cell and a cell 
condition indicator aald cell comprising a con- 
tainer, at leaat a portion of the outside surfaoe of 
which forms a first external terminal; a cover for 
said cell container including a second externa) 
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terminal which is electrically isolated from said 
f iret external terminal: told condftion indicator be- 
ing posft/oned at one and of Mid cell and compris- 
ing a tint electrically conductive means which is 
mechanically and electrically fixed to said second $ 
terminal, a second electrically conductive means 
which (a adapted for electrical connection to safd 
first external terminal but is normally unconnect- 
ed thereto, and display means adapted to indi- 
cate the condition of aald cell upon electrical con- 10 
nection of aafd second electrically conductive 
means to safd first terminal; wherein said second 
electrically conductive means is accessible for 
actuation through an aperture to electrically con- 
nect sold means to aald first terminal. 15 

13. The combination of claim 12 wherein said cover 
further comprises a plastic seel member and e 
metal support member disposed over said seal 
member which support member Is electrically «> 
connected to said first terminal; and said second 
electrically conductive means Is capable of mech- 

; enJcel end electrical connection to said support 

I member 

! . . _ 23 

14. The combination of claim 1 3 wherein said second 
! terminal ie a metal end cap disposed over said 

eupport member, wherein said display means 
and second electrically conductive means are lo- 
cated between said end cap end said metal sup- so 
port and wherein said end cap has an aperture 
therein positioned over said second electrically 
conductive means tor activating said condition In- 
dicator by pressing eatd second electrically con- 
ductive mesne Into contact with aafd support « 

15- The combination of cleim 14 wherein said end 
cep has at least one Indicating aperture for view- 
ing said display means. 

40 

1 6, The combination of claim 1 2 and fcrther compris- 
ing an insulating means, wherein eeid insulating 
means is positioned over safd eupport member, 
end wherein eeid condition Indicator is located on 
aald insulating means. 40 

17. The combination of 16 wherein eald insulating 
means has an aperture thereto positioned be- 
neath said second electrically conductive means, 
whereby Inserting en instrument through said ac- 50 
tfvatlng aperture end pressing said second elec- 
trically conductive means against said support 
member causes the display means to Indicate the 
condition of the battery ae viewed through the In- 
dlcating aperture. 55 
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BY FACSIMILE 



Mr P W Peterson 



k February, 1993 



Dello & Peterson 
121 Whitney Avenue 
New Haven 

Connecticut 06510-1241 
USA 



Dear Mr Peterson, 
Strategic Energy Limited 

Thank, you for your facsimile of 26th January 1993. 

As a precursor to carrying out a manual search, we carried out a starch through 
on-line databases for a European patent application equivalent to USSN 
07/730712. 

Our search located EP O5239OI which was published on 20th January 1993* The 
application, which is in the name of Duracell Inc. relates to a battery with 
integral condition tester. A copy of the application is enclosed* 

As this appears to be the application you were looking for, I have not incurred 
the cost of a manual search. 

Please let me know if I can be of any further assistance in connection with this 
matter. 

Yours sincerely, 




Bnc. 



